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COUPLING DEVICE 
FIELD OF THE INVENTION 
The present invention relates to fluid withdrawal or delivery from a body cavity. 
BACKGROUND OF THE INVENTION 
5 Connection ofi a catheter to a blood vessel, for example a vein, is an important medical 

procedure (hat allows i withdrawal of fluid, for example blood samples, or delivery of fluid, for 
example nutrients, for a few days up to a few weeks, In the process of fluid delivery and/or 
withdrawal, &r example* the catheter is periodically pulled out of one vein area and inserted 
into another vein are* for example, every five days. 
10 Figs. 1A through IF illustrate typical prior art catheters and a variety of problems that 

typically occur, resulfing in obstruction of fluid withdrawal 

Fig. 1A illustrates a catheter 118, typically comprising a hollow tube, a portion of 
0) which is typically implanted vein 130 by piercing a section of skin 102 and wall of vein 130. 

13 By so doing, a catheter front inlet 134 lies within vein 130. 

P IS Vein 130 is most desirable when it is located just below skin 102 so that the outline of 

Si vein 130 can be seenlthrough sWn 102, This allows a relatively painless and fast percutaneous 

H maneuver to poke catheter 118 into vein 130. ha Fig. IF, prior art catheter 118 is shown 

fyX installed percutaneously in an arm 104 into vein 130 whose outline is seen through don 102. 

P For the purpose of delivery of nutrients to vein 130, catheter 118, for example, is attached to a 

Ul . 20 flexible sac 106 containing a fluid 108. Sac 106 is, for example, held by a hook 112 that is 
connected to a standi 110. Fluid 108 is distributed, for example, by gravity action through 
catheter 118 to vein 1130. Additionally or alternatively, fluid 108 is distributed with pressure, 
$ for example by a perfusion system that increases the rate of fluid movement for the purpose of 

decreasing the introduction span of fluid 108. 
25 In prior art catheters, Figs, 1A-1F, fluids are typically transported from van 130 

through catheter ftorxt inlet 134. For example, multiple fluid samples are withdrawn from the 
patient through catheter front inlet 134 in vein 130. During fluid withdrawal for a moderate 
period of time, leaving catheter 118 in one place, such as vein 1?0, for as long as possible, for 
example several weeks, is advantageous. 
30 Unfortunately, when catheter 1 18 is left in one place for few days or even as briefly as 

one day, particularly when fluid withdrawal is not on a continuous basis, blockage of catheter 
front inlet 134 often occurs. While blockage may occur either during fluid introduction or 
withdrawal from a patient, it often occurs in a shorter span of time during fluid withdrawal as 
blockages are pulJed toward front inlet 134. During fluid introduction, for example, blockages 

1 
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tend to be displaced and/or removed away from catheter inlet 134 by the pressure of the 
movement of fluid out of catheter 118 into vein 130. Figures 1A-1E illustrate the various 
blockages that occurs often more readily, during fluid withdrawal from vein 130. 

Fig. IB illustrates one form of blockage when die surrounding cavity walls ISO 
5 collapse, blocking catheter front inlet 134 Fig. 1C demonstrates another form of blockage 
where a clot 160, consisting of soMd particles from body fluid, forms and blocks catheter front 
inlet 134, Clot 160, for example, may form either beyond front catheter inlet 134, as shown, or 
within catheter H8 f tin either case preventing fluid withdrawal Fig. ID demonstrates another 
form of blockage Where a section of inflamed tissue 170 blocks front inlet 134. Fig. IB 
10 illustrates still another form of blockage that occurs when vein valves 194, a regularly 
occurring part of the body's vein system, block inlet 134. 

In all of these* cases, vein 130 becomes unsuitable, often permanently, for farther fluid 

S\ withdrawal. When vein 130 becomes unsuitably catheter 118 must be taken out of vein 130 

£3 

rj and inserted info another vein 130* Unfortunately, besides the discomfort associated with 

M' 15 reinsertion of catheter 118 into vein 130, there is a limit to the number of fluid exchange areas, 

jpy such as vein 130, that, for example, may be percutaneously accessed with catheter 118. 

-£P When easily accessed venous fluid withdrawal areas are exhausted, less optimal areas 

^ • . must be utilized, such as, for example, veins that are somewhat tortuous, often requiring more 

: p. than one attempt for a successful introduction of catheter 118 into vein 130. Eventually, when 

j|j 20 percutaneously accessible fluid exchange areas are exhausted, fluid wi' 1 - s t 

|jt . introduction, for example, can take place only through alternative means 



ft! 



placed shunt The placement of a shunt is a relatively expensive and r - 
comparison to percutaneous access of vein 130 with catheter 118. 

Zumschlnige,.US Patent 6,077,248 teaches a catheter that is used for fluid withdrawal 
25 from body cavities with a needle that retracts into a flexible housing to prevent foe needle from 
causing tissue damage due to tissue movement against the needle. 

SUMMARY OF THE INVENTION 
An aspect of an embodiment of the present invention provides a catheter with an 
opening at its tip for tite purpose of fluid withdrawal fioma vein, with one or more extendible 
30 extensions that aid in this process of fluid withdrawal. Said extensions mflmtafri at least two 
positions in relation to said catheter, one position being near said catheter and a second 
position away from said catheter. When these one or more extensions are positioned away 
from the catheter, they aid in fluid withdrawal from a vein, fox example, in ono or more of the 
following manners: 

2 
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a) removing did/or displacing tissue or a blockage from a catheter, 

b) transposing a catheter inlet away from tissue or a blockage; 

c) aiding in. &e bicak^ and/or evacuation of blocking material such as a dot that 
fanns outside the catheter; 

d) opening one or more coverings that prevent clots from filming inside the catheter, 

e) <Hgfr*ftmj> venous valves from a catheter inlet so they do not block fluid withdrawal. 
In an embodiment of ths invention, one or more balloon extensions fill with fluid and 

expand, thereby moving away from the catheter. In another embodiment of (he invention, one 
or more defbrmable extensions deform at a deformation area and extend away from said 
catheter. In another* embodiment of the invention, one or more resilient extensions are 
contained within a sheath and, upon being released from the sheath, extend away from the 



In an embodiment of die present invention, extension of the extensions is operated 
manually. Alternatively, extension of the extensions is operated by an automatic mechanism 
0 15 that is powered, for example, by a motor. 



m 

.© 

' KJ' • In various embodiments of the present invention, extension of the extensions takes 



place prior to, duribg and/or following fluid withdrawal Additionally or alternatively, 
y extension of the extensions takes place irrespective of fluid withdrawal from a vein, for 

*j example, periodically. 

I^j 20 In an embodiment of the invention, a c v» v " : one or more extendible extensions 

W . has one or more sidie openings in its .;. . ; ;^wal in addition to that of the 

p catheter front inlet When said eKlBlrt^^"■'"* -v^?^ ^J-.^'V !he one or more side openings 

W in the walls are optionally covered, thew^ y-*- Sviy fluid from entering the catheter 

and forming a clot When the extensions extend away from the catheter, the one or more side 
25 opening covers are transported from the side openings and fluid withdrawal is allowed through 

the side openings. Said side openings allow fluid withdrawal even when the opening at the 



In an embodiment of the invention, the covers that cover and ate transported from the 
side openings are part of the extensions. Additionally or alternatively, the covers consist of 
30 body tissue that covers and is displaced from the side openings by the extension of the 
extensions. 

In an embodiment of the invention, a catheter is provided with one or more extendible 
extensions that extend to aid in removing and/or displacing blockages during introduction of 
fluid into a vein. Additionally or alternatively, a catheter is provided with one or more 

3 
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extendible extensions that extend to aid in removing and/or displa c ing blockages daring 
withdrawal and/or introduction of fluid from other blood vessels, for example an artery. 
Additionally or alternatively, a catheter is provided with one of mote extendible extensions 
that extend to aid in removing and/or displacing blockages dnring withdrawal and/or 
5 introduction of fluid from body cavity, for example, a pleural sac> * 

An apparatus that is pierced through a body tissue and implanted in a vein for die 
purpose of intake of fluid, comprising a hollow tube with an aperture and one or more 
extensions that are operative to at least two positions near said aperture, with a first position 
near said aperture and a second position away from said aperture, wherein extension of said 
10 extensions from said Erst position to said second position in relation to said aperture, displaces 
fluid intake impediments from said aperture. 

Optionally, said aperture comprises an opening at said front end of said tube, 
.gl Alternatively said aperture comprises one or more openings in said side of said tube or said 

jp aperture comprises an opening at said front end of said tube and one or more openings in said 

§V . 15 side of said tube. 

*N Optionally, said impediment comprises an aggregate of solid material. Optionally, said 

fll 

im p e diment forms beyond said hollow tube. Alternatively said impediment forms within said 
JUJ hollow tube. Alternatively, said impediment comprises a venous valve. Optionally, said 



m . 

y. 20 In an e;: ' — t of the invention said hollow tube is implanted in a vein for die 

||! purpose ?' - of fluid for a period of one or more weeks. Optionally, said 

€3 hollov. c ^-v"'- vrin for the purpose of unimpeded intake of fluid for a periodof 

^ one or mc: tonally, said hollow tube includes one or more ports in addition to 

said aperture for withdrawal of fluid. 
25 In an embodiment of die invention, said rear end of said one or more extensions is 

attached to an activating mechanism. Optionally, said activating mechanism causes said 
extensions to extendi from said first position to said second position. Alternatively said 
activating mechanism causes said extensions to extend from said second position to said first 
position. Alternatively, a portion of said activating mechanism comprises a locking 
30 mechanism that, when unlocked, allows said extensions to extend from said first position to 
said second position. 

In an embodiment of the invention, a portion of said activating mechanism is externa] 
to said body tissue. Alternatively, a portion of said one or more extensions is external to said 
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body tissue. Optionally, ti^etivating mechanism is manually activated A^fervdy, fee 
activating mechanism is automatically activated. 

In an embodiment of the invention, said extension of said extensions occurs prior to 
said fluid withdrawal Alternatively, said extension of said extensions occurs during said fluid 
5 withdrawal or following said fluid withdrawal. Optionally aid extension of said extensions 
takes place irrespective of fluid exchange. 

In an embodiment of the invention, the extension front of said one or more extensions, 
overlaps said front e&d of said tube when said extensions are either in a first position or a 
second position. Alternatively, the front end of said tube overlaps the extension front of said 
10 one or more extensions when said extensions are either in a first position or a second position. 

In an embodiment of the invention, said apertures axe periodically covered by said one 
or more extensions. Alternatively, said apertures are periodically covered by said body tissue. 
CP In an embodiment of the invention, one or more of said cafceter and said extensions 

y comprise a material (hat prevents or retards aggregation of solids from said body fluid, 

fj? 15 Alternatively, one or mote of said catheter and said extensions comprise a material that 
prevents or retards clot formation. Optionally, one or more of said catheter and said extensions 
P? comprise a material (that prevents or retards body tissue inflammatory response. Optionally, 

jj^ one or more of said catheter and said extensions comprise a material that prevents or retards 

C3. . body tissue inflammatory response. Optionally, one or more of said catheter and said 
* L " fl 20 extensions comprise a material that prevents or retards bacteria colonization or prevents or 
retards bacteria colonisation. 

In an embodiment of the invention, the one or more extensions comprise balloons. 
Optionally, said one or more balloons expand when filled with expansion fluid* 

In an embodiment of the invention, said activating mechanism consists of a reservoir 
25 con taining expansion fluid connected to said one or more balloon extensions wherein said 
expansion fluid is periodically transferred from said reservoir to said one or more balloons, 
causing expansion of said one or more balloons. Optionally, said expansion fluid contains a 
suspended material that prevents or retards aggregation of solids. Optionally, said expansion 
fluid contains a suspended material that prevents or retards body inflammatory response. 
30 Optionally, said expansion fluid contains a suspended material that prevents or retards bacteria 
colonization. Optionally said balloons are permeable to said suspended material. 

In an embodiment of the invention, the one or more extensions comprise an extension 
with a deftvnnable area, Optionally, whoa said defbrmable area deforms, said extension 
extends from said first position to said second position. Optionally, when said extension 

5 



331/02252 



extends from said «^^5ft» to said first position, said defile areaft to its pre- 



In en embodiment of fre invention, the one or more extensions comprise resilient 
e^sicns. Optionally, at least a portion of the activation mechanism for and one or more 

s resilient extensions comprises a sheath. 

an embodiment of the invention, said resilient extensions maintain said first position 
when at least a portion of said resilient sections is contained within said sheath, and said 
resilient extensions maintain said second position when at least a portion of said resihent 
sections is external to said sheath. Optionally, movement of said sheath from a pesmon near 
10 said estensionpiece front to a position near stud extension piece rear, causes at least a portion 
of said resilient extensions to exit said sheath, and movement of said sheath from a position 
, neat said extension piece rear to a position near said extension piece front, causes at least a 
0* portion of said resihent extensions to enter said sheath. 

g m an embodiment of the invention, said fteid withdrawal comprises fluid introduction 

i u i^saidvein.Altem^^ 

U invention, said body tissue comprises one of the foUowing: a vein, a venous sinus, an artery, or 

m . an area containing fluid such as a pleural sac, an infectious sac and an alveoli. 
W BBJEF DESCRIPTION OF THE DRAWINGS 

h ■ ■ Exemplary non-lirniting embodiments of the invention will be described whh reference 

H 20 to the foflowing description of embcJhnents in conjnnction with the figures. 
;'l ' stt ^ > element 3 orpatt 8 yMehappearinmc«(h m 
f - same or similar number in all the figures in which they appear, in which: 

Fig. lAbasshennttlo side view<rfaea^ ; ' 

embodiment, 

as Kg. IB is a schematic side view of a catheter in apartialty collapsed vein, accprdmg to 

a prior art embodiment; 

Fig, 1 C is a thematic side view of a catheter in an obstructed veil), acconKng to a prior 

art embodiment; 

Fig. ID is a schematic side view of a catheter in an inflamed vein, according to a prior 

30 art embodiment; . 

Fig. IE is a, schematic side view of a catheter in a vain, according to a pnor art 

embodiment; * 
Fig. IF is a, view of a catheter installed in an arm vein, according to a prior art 

embodiment; 



rVm« ****** U IICDTn i «- °»"° ■ 



331/02252 

Fig. 2A is a cut-away side view of a catheter with multiple balloon exl^^ns within a 
vein, according to an '.exemplary embodiment of the present invention; 

Fig. 2B is a frontal view of a catheter with multiplo balloon extensions, according to an 



5 Fig, 2C is a frontal view of a catheter with a conical balloon extension, according to an 

exemplary embodiment of the present invention; 

Fig. 2D is m frontal view of a catheter with multiple finger balloon extensions, 
according to an exenQplaiy embodiment of the present invention; 

Fig. 3 is a 1 schematic side view of a catheter with multiple def or m ab l e extensions, 
10 according to an exenjplary embodiment of the present inve n tion; 

Fig. 4 is an devatkmal view of a catheter with multiple defbnnable extensions, 
according to an exemplary embodiment of the present invention; 

Fig. 5 is a schematic side view of a catheter with resilient extensions, according to an 



W 

gt 15 Fig. 6 is a frontal view of a catheter with resilient extensions, according to an 

^1- . exemplary embodiment of the present invention. 

U DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS 

IM in an aspect of an embodiment of the present invention a portion of catheter 118 is 

jg provided with one oir more extendible extensions, in one or mare configurations, that aid in 

4 20 fluid withdrawal fiom vein 130. Fig. 2A is a cut-*r iew of balloon extensions 122 

jjjj.. extending away ftomi said catheter 118,Ballooj *daway fiom catheter 118 

© when they are caused to expand by the intrc : ^* A ; ; ■ fluid 166. such as sterile ? 

*V water; saline, oxygen or nitrogen, introduced fe.*f ;^on inlet 124. Extension of ^ " v | 

balloon extension 122 away fiom catheter H8 aids in preventing, or prevents, blockage of 
25 catheter 1 18 in one olf the ways noted above. 

Expansion inlet 124 through which expansion fluid is introduced into balloon 
extension 122, is, fbr example, attached to a reservoir 126, located outside surface 102, 
containing expansion fluid 166. Squeezing flexible reservoir 126 forces expansion fluid 166 
into balloon extensions 122, causing their extension. Additionally or alternatively, reservoir 
30 126 has rigid walls and a pump mechanism, similar to the design of a syringe. In this 
embodiment, expansion fluid 166 is pumped fiom reservoir 126 as one would express fluid 
' fiom a syringe. Once expansion fluid 166 has caused extension of balloon extensions 122, 
release ol 

fluid out of balloon extensions 122, back into reservoir 126. 

7 
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v I* . frnnt edee Walloon extensions 172. Movement of catheter front ralet 134 aias 

™« Aitamativalv when balloon extensions 122 expand, front edge i/z 

51 aud over a month. Each of these time periods can crearc uiw v 

g ,„ ^ bfcfe a) damafie to vein 130 and «-* » 

gy may pull fen* :\ . * ^ 

L.l^^mi»-»^«^« n, " 4i * ,,, - , - , '" ,i,, ~ 

tari- bo*, n»Y tatto 10 ««m drtn «» S» arc* «t taptanteto. of "8. 
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„ A m ^ rtf nne wc ek to one month. Following one 
1«0 >s ilhswwl h'Ws- 1C tog to paW of one ™e*» o>» 

rXZT^ _ — — - 



^ of Wtk>on«wsta» 122. ftr — H* « — 

e0 ™ te ,»^iwrvokl26,o^«»<^'^ v 

.Zh* » — - rfW*- _*■> m a. to, .odta**™* *- 

wiBwawwi - —-rtmrHRtn. for example, forces fluid 

mechanically induced squeezing pressure ftam a pump mechanism, Br samp . 

from reservoir 126, causing expansion fluid 166 to expand balloon extend 122. 
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Further designchauges, often significant, based upon me tyr* of drugs included in the 
structure and/or released by catheter 1 18 and/or balloon extensions 122 may be desirable. In an 
exemplary embodiment fluid within balloon extensions 122 with semipermeable balloon 
extension akin 212 contain a drug or drugs that prevent and/or inhibit aggregation of solids 
5 from body fluid. In catheters 118 that are implanted for a short term, for example one week or 
less, optionally a short-acting anti-aggregate may be utilised In catheters that are implanted 
for a longer term, for example more than a week and less than a month, a longer acting anti- 
aggrtgate may be utilized. In catheters that are implanted for longer than a month, additional 
anti-aggregates may be used, for example warfarin sodium, that affects the coagulatory 
10 tendency of blood so'fids maybe included. 

In an exemplary embodiment fluid within balloon extensions 122 with semipermeable 
balloon extension akin 212 contain a drug or drugs, for example a steroid, that prevent and/or 
m inhibit body inflammatory response to catheter 118 and/or its extensions. In catheters 118 that 

1 are implanted for a short term, for example one week or less, a sheeting anti-mflanmratcry 

® 15 agent may be utilized In catheters that are Implanted for a longer term, for example more man 
J. a week and less than a month, a longer-acting anti-inflammatory agent may be used, a 

| / catheters that are unwanted for longer than a month, a long-acting anti-inflammatory agent for 
W example that is not water soluble, may be used. 

jp in an exemplary embodiment fluid within balloon extensions 122 wim semipermeable 

"W- 20 baT icon extension skm 212 

% and/or inhibit bacteria from colonizing tissue surrounding catheter 118. In catheters 11, 

B are inmlanted for a short term, for example one week or less, a narrow spectrum antibr ' 

$ beutaized-tacafoetere^ 

less than a month, a wider spectrum antibiotic may be used. In catheters that are implanted for 
25 longer than a month, a wide spectrum antibiotic may be used, for example a new generation, 



Optionally, drag or drugs that prevent and/or inhibit aggregation of solids from body 
fluid, inflammation of body tissue and/or colonization of bacteria fluid may be introduced 



30 



A desirable difference in structure of catheter 118 and balloon extensions 122 based 
upon length of implantation in vein 130, may be the attachment and flexibility between these 
two components. Balloon extensions 122 may be adrviduafly attached, for example with a 
glue, to catheter 11* One, for example, provides a less robust attachment between balloon 
extensions 122 and catheter 118. For example, when catheter 118 is used for a week in vein 

10 
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130 and/OT in an areai of l^^f stress such as along a straight area of an extr^^^attachment 
between balloon extensions 122 and catheter 118 may be with glue. 

Balloon extensions 122, for example, may be designed so they arc attached to a collar 
that, for example, surrounds and is attached to cameter 118. When catheter 118 is used in a 
5 vein 130 for a period of a month or more, attachment of balloon extensions 122 to catheter 
118, for examples, may be with a collar that surrounds catheter 118. Additionally or 
alternatively, when catheter 118 is used in an area of higher stress such as near a joint, for 
example the wrist, where there is a more movement, attachment of balloon extension 122 to 
catheter 118 may be with a collar. 
10 Alternatively, catheter 118, comprises a flexible material, for example a silicone 

rubber, and/or rigid ^material for example a metal or an epoxy. A determining factor of 
.. catheter 118 material! for example, may be the length of time that catheter 118 is placed in 
P| . vein 130. During placement in vein 130 of periods less than a week, forexample, catheter 118 

jjy and its extensions, may be of a rigid material as the irritation that accompanies rigid material 

P i5 does not have enough time to cause significant harm to surrounding tissue. However, when 
fy catheter 118 and its extension are placed in a vein 130 for periods longer than a week, for 

P example, they may require flexible materials to prevent undue irritation to surrounding tissue. 

41 Fig. 2B shows a frontal view of balloon extensions 122 of Fig, 2A within a cavity, 276 



5 



© inside walls of vein 130. Expanded balloon extensions 122 push walls of vein 130 away from 

|y . : 20 catheter front inlet 154. Three balloon extensions 122 aiv «. ,a expansion around the 
CP inner diameter of walls of vein 130. While three balfc: »v^*U?k / ; r shown, alternative 

U numbers are within the scope of this imrerition. F<v r - :«f, : - • u > ■ . ^tension 122 may 

be provided, so that ta portion of the circumference V ^ )i caused to expand to 
remove and/or displace blockages that prevent passive fluid exchange and or fluid exchange 
25 under pressure. A design with a single balloon extension 122, for example, may be 
advantageous in that it is compact and may be easily manipulated in a cavity with a small bore, 
such as one millimeter in diameter. Alternatively, five or ten such balloon extensions 122 axe 
provided, for example for use in a vein 130 with more resilient walls, for example a hepatic 
vein. 

30 m an exemplary embodiment, a portion of catheter 118 containing extension sections, 

such as balloon extensions 122, or other extension embodiments, is poked through skin 102 
and into a body tissue, for example, vein 130. The portion of catheter 1 18 that is within vein 
130; for example, is fi centimeters in length. Additionally or alternatively, it could be as much 

11 
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as four, eight or ten centimeters or as little as a half centimeter, for example, dependent upon 
the tissue type and or itissue cavity diameter. 

In an exemplary embodiment, catheter 118 containing extension sections, such as 
balloon extensions 122, or other extension embodiments, is a hollow tube of a specific 
5 diameter, for example 3 millimeters, for introduction into vein 130 along the subject aim 
However, the scope off the embodiments of this invention, relates to connection of catheter 118 
to any size vein 130 and therefore it is contemplated to be of an appropriate size for 
introduction into vent 1 30 of any size. Depending upon the bote of vein 130 into which it is to 
be introduced, catheter 118, could be 5 millimeters, a centimeter, or as much as 5 centimeters 
10 in diameter. Alternatively, catheter 118 could be 3 millimeters, 1 millimeter or even a half- 
. millimeter in diameter dependent upon the diameter of vein 130. 

ha an exemplary embodiment of the present invention, catheter 118 and balloon 
CP extensions 122, and/or other extension embodiments, comprise a biocompatible ma t e ri al, for 

Q example a biocompatible plastic. Additionally or alternatively, catheter 118 and/or its various 

m 15 extension embodiments are coated with a material that thwarts and/or does not promote 
jpy aggregation of solid (materials from body fluid. In an exemplary embodiment, catheter 118 

ft and/or its various extension embodiments are coated, and/or impregnated, with a steroid that 

W prevents and/or inhibits body inflammatory response. Additionally or alternatively, catheter 

Q 118 and/or its various extension embodiments are coated, and/or impregnated, with an 

.y 20 antibiotic that prevents b?r lionizing tissue surrounding catheter 118. The anti- 

aggregate, steroid an£ , : ^ple, are slow-release compounds that are released, 

for example, over - » ; . v - &e period in which catheter 118 is implanted in 

body tissue, for example ^ 4 iii^monfhs. 

In an embodiment of the present invention, fluid withdrawal takes place through 
25 catheter front inlet 134, Additionally or alternatively, fluid withdrawal occurs through one or 
more side openings 220 along catheter 118. Optionally, one or mote side openings 220 are 
coveted by one or mare balloon extensions 122, or other extension embodiments, as they are 
near catheter 118 audi open when extended away from catheter 118* 

Additionally or alternatively, one ox more side openings 220 are covered by body 
30 tissue such as wall of vein 130 when balloon extensions 122, or other extension embodiments, 
are near catheter 118. Side openings 220 are open and free of body tissue such as wall of vein 
130 when balloon extensions 122 extend away from catheter 118. mile side openings 220 are 
covered, they remaini free of build-up or solid deposits from body fluid. When catheter front 
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, , 220 wilL for example, provide alternative openings 

inlet 134 becomes blocked, side openings 2Z0 vnu, rar «um>u 

for fluid introduction and/or withdrawal 

Aiamt!tet to urevenl damage to surrounding tissue. For use in van » 

K . . mav mav6 away ftom catheter 118 a maximum of 

fere© In an artery, ftr example a coroawy artery, wkq » «uum ^ 
catheter 118 by the configuration of the surrounding tissue. 
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Similarly, in © sac ^tenring pus within a body tissue for example a stnated muscle, 
the walls around the isac may be of a robust nature that may limit the expansion of balloon 
extensions 122 to a specific diameter based iqron flxe inside diameter of the sac Furthermore, 
doe to the robust nature of the tissue surrounding the sac, there may be less chance of balloon 

5 extensions 122 perforating into the surrounding tissue and, for example, spreading infections 
material outside the sac. Hence, balloon extensions 122 may maximally extend 4 or more 
millimeters fiom ca&eter 1 1 8, bdng inhibited flrom reaching their maximum expansion by the 
pressure of the 'walls surrounding the sac. 

The length of each balloon extension 122 of the embodiment using two or more 

0 balloon extensions 152, may vary in relationship to cadi other fbr use in cavities in which 
uneven circumferential expansion may be desired. In an embodiment of the invention, in 
extending balloon extensions 122 inside a pus pocket near nerve tissue such as the sciatic 
nerve, balloon extensions 122 may extend a millimeter away ftom catheter 1 1 8 on the side that 
is near the nave while two or moie milliliters away from catheter 118 on the side that is away 

15 from the nerve, fbr: example to prevent nerve damage. Optionally, catheter 118 carries 
markings that allow an operator to determine the orientation of balloon extensions 122 so that 
the those that extend a shorter distance away from catheter 118 are located near the nerve 



In an embodiment of the present invention, the one or more balloon extensions have an 
20 alternative shape to the balloon extension shown in Fig. 2B. For example, in Fig. 2C, a conical 
balloon extension 122 has a base 136 near <^eter 118 and a bowed section 178 dong wall t ? 
vein 130. Conical balloon extension 122 may be useful, fi>r example, when the tissue ^ f 
which it expands requires a more even, robust pressure, for ©cample in a fluid sac locates 
between lung tissue land the rib cage. Multiple balloon extensions 122 in such an application, 
25 fbr example, may cause irritation, and/or perforation of lung tissue. 

While for clarify, catheter 118 is shown as being straight, it may be curved, bent or 
otherwise designed for appropriate introduction to any type of body cavity and still be within 
the scope of this invention. A curved catheter 118 may be useftal, for example, in fluid 
exchange where the isurroundmg tissue tends to exhibit sharp curves, for example, in alveolar 
30 tissue. By incojporaiting a curved catheter 118 and/or a catheter 118 that is flexible, hence 
allows curvature to trice place, damage to the tissue surrounding an alveolus may be reduced. 

Catheter 118 with balloon extensions 122, or other extension embodiments, has 
application, fbr example, as a body ingress fbr insulin derivatives delivered to the body using, 
for example, an insulin pump. Additionally or alternatively, catheter 118 may be used fbr 
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lavage of a tody organ, wherein sterile Quids to introduced and/or evacuated for the purpose 
of control of infection. In these latter two applications, catheter 118 is, for example, three or 
more centimeters in length, based upon the thickness of the body tissue it must traverse in 



5 In an embodiment of the invention, catheter 118 may have a larger bore, for example 4 

millimeters or larger, to accommodate evacuation of exudative material that is highly viscous. 
Additionally or alternatively, catheter 118 may have a narrower bore, for example one 
millimeter or less, in.order to provide a stream of fluid entering an organ with high pressure 
that breaks up an infectious nidus so that it can be more efficiently evacuated from the body. 
10 Fig. 2D illustrates still another design of balloon extension 122 where the one or more 

extensions ate narrow with tips 156 that press wall of vein 130 when balloon extensions 122 
are in an expanded state. This alternative embodiment allows fluid rpovement within the 
0 surrounding cavity e*en as balloon extensions 122 are expanded. Narrow tips 156 provide an 

0 advantage in arterial fluid exchange when catheter 118 is used in an artery were collateral 

Si 15 arterial blood flow istraissing and/or compromised and occlusion of the artery can cause tissue 
|| damage due to lack of blood flow. Narrow tips 156 allow blood flow to proceed even as 

•fef balloon extensions 122 ate extended. 

3 . 3 shows - another embodiment of the present invention 300 where the extensions 

\$ are one or more deformable extensions 312 that push walls of vein 130 away from catheter 

W 20 inlet 134, removing ^and/or displacing blockages, for example fr-v. < Obove, allowing 
•§ fluid intakeflirough catheter 118. DefozmaWe extensions 312 r * . . :rf«a 340 that 

: fU*> maintains one position near catheter 118 and a secondpo/v' \ 5-j >;118which 
pushes wall of vein 130 away from tip of catheter 134. 

Deformable extension 312 has two ends, one end attached to a skin flat 316 and a 
2$ second end attached to a catheter flat 322, Skin flat 316 projects beyond skin 102 so that it 
may be easily accessed, for example manually by an operator or by a mechanism, to move in 
direction 314. Catheter flat 322 is neaT catheter front inlet 134 and rests against a stop 320 that, 
for example, is attached to catheter 118. When skin flat 316 moves in direction 314, catheter 
flat 322 presses against stop 320 and pressure develops in direction 330. This results in 
. 30 deformation area 340! and deformable extension 312 extending away from catheter 1 18 which 
pushes walls of vein 130 away from catheter front inlet 134, allowing fluid withdrawal from a 
body tissue, hi some cases, when pressure in direction 314 on skin flat 316 is diminished, the 
pressure of wall of vein 130 on deformable area 340 in a direction 390 becomes unopposed by 
pressure in direction 330 and deformable extensions 312 move toward catheter 1 18. 
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fa an alternative enSLnt, deformable extend 312 comprise an elastic material 
t^^ly^ta^ a bant position. This embodhncnt may be helpful in case* wta* for 
example, there is highly resilient tissue surround** fcformable extension 3 12 and/or force by 
a, op^^or at^^n^be iosufficicatto easily operate defbrmab* ex^ons 31* 

ta to embodiment, a locking tab 344. for example, is incorporated into sheath 316 
^ to skin 102. Locking tab 344 presses against a notch 346, preventing movement of 
*fa flat 316. When locking tab 344 is moved ftee of notch 346, as shown in ftg. 3, 
deformable extend 312 automatically extends in direction 330 due to the action of elasfcc 
material at deformable area 340. To return and maintain deformable extension 3 12 m the non- 
expanded state, skin flat 316 is moved in direction 348 until locking tab 344 engages notch 
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Fig, 4 is a side elevational view 400 of catheter 1 18 demonstrating multiple defonnablc 
extensions 312 and side opening 220. The number of defonnablc extensions 312, for example, 

may be one, two or even six or eight. 

Kg 5 is a schematic side view 500 of a cutheter 118 wim reamed extenatons 502 
which extend away from catheter 118 and exert pre^ on waOs of vem 130. m^ 
embodimentoffoep^ 

522 and an attachment end 520. Attachment end 520 is attached m cametex 11^^^ 
recent extensions 302 ate contained within a containment sheath 504, near catheter 11* 
WhencmnmnmemsheamStHi.-- 

^contairmtentsh^SO,^^^^^^^^^^ *Wmm*wm^'^l**« a * 

from building within catheter 1 18 and causing blockage of fluid exchange. As contamment 
sheath 504 is pulled in direction 506, resilient extensions 502 are released from cmfinme* 
steath 504. extension end 522 extends away fiom catheter 1 18 and catheter tip cover 530 is 
fr eed from catheter fiont inlet 134 to allow exchange of fluid. 

Rg. 6 illustrates catheter containment sheath 504 with catheter fiont inlet 134 
surrounded by multiple resilient extensions 502 that are released from containment sheath 504. 
fa an embodiment of foe present invention, resilient extensions 502 have catheter hp covers 
530 mat each partially covers catheter fiont inlet 134, and together fully cover catheter front 
inlet 134. This engagement of multiple, smaller, catheter tip covers 530, optionally allows 
catheter tip to be freed of catheter tip covers 530 with a smaller movement of recent 
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extensions 502 than where there is a single, larger, catheter tip cover 530. This allows catheter 
ftont inlet 1 34 to be freed of catheter tip covers 530 when there is resilient tissue, fbr example, 
that somewhat resists movement 

While three resifient extensions 502 are shown, as many as six or ten are contemplated 

s by the invention, qit as few as one resilient extension 502 may be contemplated, varying 
according to the type of tissue, size of tissue cavity, resilience of tissue and/or other tissue 
qualities, for example noted above. Furthermore, all resilient extensions 502 may have catheter 
tip covers 530. Additionally or alternatively, some resilient extensions 502, one or none may 
have catheter tip covers 530. 

to The present invention has been described using non-limiting detailed descriptions of 

embodiments thereof that are provided by way of example and are not intended to limit the 
scope of the invention. It should be understood that features and/or steps described with 
respect to one^mboflimerrt may he used with other embodiments and that not all embodiments 
of the invention have all of the features and/or steps shown in a particular figure or described 

15 wi& respect to one tof the embodiments. Variations of embodiments described will occur to 
persons of the art For example; the method of attachment varies, for example, being adhesive 
based or using other mechanical attachment means such as screws or bolts. Furthermore, the 
terms "comprise," "include," "have? 1 and their conjugates, shall mean, when used in the claims, 
"including but not necessarily limited to. 11 

20 : noted that some of the above described embodiments may describe the best mode 

'.I- y fbeitnventots and therefore may include structure, acts or details of structures 
£y not be essential to the invention and which are described as examples. 
2nd acts described heron are replaceable by equivalents which perform the same 
function, even if the. structure or acts are different, as known in the art. Therefore, the scope of 

25 the invention is limited only by the elements and limitations as used in the claims. 
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CLAIMS 



1. An apparatofl that is pierced through a body tissue and implanted in a vein for the 
purpose of intake of fluid; comprising 

5 a hollow tubei with an aperture and one or more extensions that arc operative to at least 

two positions near said aperture; with 

a first position near said aperture and a second position away from said aperture; 
wherein 

extension of said extensions from said first position to said second position in relation 
10 to said aperture, displaces fluid intake impediments from said aperture. 

2. Apparatus according to claim 1 wherein said aperture comprises an opening at said 
front end of said tube. 

15 3. Apparatus according to claim 1 wherein said aperture comprises one or more openings 
in said side of said ttfbe. 

4. Apparatus according to claim 1 wherein end aperture comprises an opening at said 
front end of said tube and one or more openings in said side of said tube. 

20 

5, Apparatus according to any of the preceding claims wherein said impediment 
comprises an aggregate of solid material. 

6. Apparatus according to any of the preceding claims wherein said impediment forms 
25 beyond said hollow tube. 

7, Apparatus according to any of the preceding claims wherein said impediment forms 
within said hollow tube. 

30 8. Apparatus according to any of the preceding claims wherein said impediment 
comprises a venous valve. 

9. Apparatus according to any of the preceding claims wherein said impediment 
comprises body tissue. 
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10. Apparatus according to claim 9 wherein said body tissue is inflamed 

11. Apparatus of any of the preceding clams wherein said hollow tube is implanted in a 
5 vein for the purpose of unimpeded intake of fluid for a period of one or more weeks. 

12. Apparatus of any of the preceding claims wherein said hollow tube is implanted in a 
vein for the purpose of unimpeded intake of fluid for a period of one or more monttis. 

10 13. Apparatus according to any of the preceding claims wherein said hollow tube includes 
one or more ports in addition to said aperture for withdrawal of fluid. 



m 



14. Apparatus according to any of the preceding claims wherein said rear end of said one 
W or more extensions i$ attached to an activating mechanism. 

v ■ 15 

15. Apparatus according to claim 14 wherein said activating mechanism causes said 
extensions to extend l&om said first position to said second position. 



. * •* 

Jjl 16. Apparatus according to claim 14 wherein said activating mechanism causes said 

Rl 20 extensions to extend fiom said second position to said first position. 

or ■ ■ . 

fli 17. Apparatus according to claim 14 wherein a portion kJSism 

comprises a locking mechanism tha!^ when unlocked, allows said c^v .r -Stend fiom 5^ 

said first position to said second position. 

25 

18. Apparatus according to any of claims 14-17 wherein a portion of said activating 
mechanism is external to said body tissue. 

19. Apparatus according to any of claims 13-18 wherein a portion of said one or more 
30 extensions is external! to said body tissue. 

20. Apparatus according to any of claims 13*18 wherein the activating mechanism is 
manually activated 

19 
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21. Apparatus according to any of the preceding claims wherein flie activating mechanism 
is automatically activated. 

5 22. Apparatus according to any of the preceding claims wherein said extension of raid 
extensions occurs prior to said fluid withdrawal. 

23. Apparatus according to any of the preceding claims wherein said extension of said 
extensions occurs during said fluid withdrawal . 

10 

24. Apparatus according to any of the preceding claims wherein said extension of said 
extensions occurs following said fluid withdrawal 



W 25. Apparatus according to any of the preceding claims wherein said extension of said 

Sj 15 extensions takes place irrespective of fluid exchange. 

fp 

y. 26. Apparatus according to any of the preceding claims wherein the extension front of said 

one or more extensions, overlaps said float end of said tube when said extensions are either in 
.j-jj;- a first position oi a second position* 
T4 20 

H 27/ Apparatus according to any / ..^a : \nswherem 

HI overlaps the extension front of r: ' ; v-: ; . ^ * : -ss when said extensions are either in a 

first position or a second position* 

25 28. Apparatus according to any of the preceding claims wherein said apertures are 
periodically covered by said one or more extensions. 

29. Apparatus according to any of the preceding claims wherein said apertures are 
periodically covered by said body tissue. 

30 

30. Apparatus according to any of the preceding claims wherein one or more of said 
catheter and said extensions comprise a material that prevents or retards aggregation of solids 
from said body fluid. 
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31. Apparatus ac^rding to any of the precede claims wherein one or more of said 



5 32 Apparatus according to any of the preceding claims wherein one or more of said 
ca±e ter and said extensions comprise a material that prevents or retards body Ussue 



inflammatory response. 



33 Apparatus according to any of the preceding claims wherein one or more of said 

10 career and said extensions comprise a material that prevents or retards body tissue 
inflammatory response, 

® 34. Apparatus according to any of the pmcedmg claims herein one or more of said 

P catheter and said extensions comprise amaterial tbat prevents or retards bacteria colonization. 

m 

5 15 35 Apparama according m any of the pn^g elam« wl^ ooe or more of said 

1 catheter and said extensions comprise a material that prevents or retards bacteria erimnatum. 

|j 36. Apparatus according to any of the preceding claims wherein the one or more 

W 20 extend ""rise balloons, 
flj. • 

| v ,. d ^^ 

• W ... . • - •• 



25 38 Apparatus according to any of the preceomg ciaims — * « m 

consists of a reservoir containing expansion fluid connected to said one or more balloon 
e^ons wherein said expansion fluid is periodically transferred from said reservoir to said 
one or more balloons, causing expansion of said one or more balloons. 

30 . 39. Apparatus according to any of claims 36-38 wherein said expansion fluid contains a 

i or retards aggregation of solids. 



40. Apparatus according to any of claims 36-38 wherein said expansion fluid contains a 
suspended material that prevents or retards body inflanmtatary response. 
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. 41, Apparatus according to any of claims 36-38 wherein said expansion fluid contains a 
suspended material that prevents or retards bacteria colonization. 

5 42. Apparatus according to any of claims 3941 wherein said balloons are permeable to 
said suspended material. 

43. Apparatus according to any of claims 1-31 wherein the one or more extensions 
comprise an extension with a deformable area. 

10 

44. Apparatus according to any of claims 1-31 or 43 wherein when said deformable area 
deforms, said extension extends from said first position to said second position. 

. 45. Apparatus according to any of claims 1*31, 43 or 44 wherein when raid extension 
25 extends from said second position to said first position, said deformable area returns to its pro- 
deformed state. 



w 
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46. Apparatus according to any of claims 1-31 wherein die one or more extensions 
p. comprise resilient extensions. 



■3* 



47. Apparatus according to any of claims 1-31 or 46 wherein at least a portion of the 
activation mechanism for said one or more resilient extensions comprises a sheath. 

48. Apparatus according to any of claims 1-31, 46 or 47 wherein; 

25 said resilient , extensions maintain said first position when at least a portion of said 

resilient sections is contained within said sheath; and 

said resilient extensions maintain said second position when at least a portion of said 
resilient sections is e&femal to said sheatb. 

30 . 49. Apparatus ac&ordmg to any of claims 1-31 or 46-48 wherein; 

movement of said sheath from a position near said extension piece front to a position 
near said extension jpece rear, causes at least a portion of said resilient extensions to exit said 
sheath; and 
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movement ofisaid sheafh from a position near said extension piece rear to a position 
near said extension piece front, causes at least a portion of said resilient extensions to enter 
said sheath* 

50. Apparatus according to any of the preceding claims wherein said fluid withdrawal 
comprises fluid introduction into said vein. 

5 1 . Apparatus according to any of the preceding claims wherein said tube is implanted in a 
body tissue. 

52. Apparatus accoiding to claim 51 wherein said body tissue comprises one of the 
following: a vein, a vfenous sinus, an arteiy, or an area containing fluid such as a pleural sac, an 
infections sac and an alveoli. 
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ABSTRACT OF THE INVENTION 

An apparatus that is pierced through a body tissue and implanted in a vein for the 
purpose of unimpeded intake of fluid comprising a hollow tube with an aperture and one or 
more extensions mat ate operative to at least two positions near said aperture, with a first 
position near said aperture and a second position away from said aperture, wherein extension 
of said extensions fiom said first position to said second position in relation to said aperture, 
displaces fluid intake impedinients from said aperture. 
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